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Introduction
Although there exists rich literature on the finance-growth nexus, the bulk of this literature is on the relationship between bank-based financial development and economic growth. Only a handful of studies provide little coverage on the relationship between market-based financial development and economic growth. However, even where studies exploring the economic growth impact of market-based financial development exist, the conclusions are far from being conclusive.
In the finance-growth literature, there is evidence in support of the positive relationship that exists between financial development and economic growth (see, among others, Goldsmith, 1969; King and Levine, 1993; Odedokun, 1996; Kargbo and Adamu, 2009; Hassan et al., 2011; Levine and Zervos, 1996; Akinlo and Akinlo, 2009; Bernard and Austin, 2011; and Adu et al., 2013) . Despite this overwhelming evidence, there are some studies that conclude that financial development, bank-or market-based, has a negative impact on economic growth (Van Wijnbergen, 1983; Buffie, 1984; De Gregorio and Guidotti, 1995; Ujunwa and Salami, 2010; Bernard and Austin, 2011; and Adu et al., 2013) . Besides these two contrasting groups of empirical evidence, there is a third group that concludes that financial development has no significant impact on economic growth (Lucas, 1988; Stern, 1989; Ram, 1999; and Andersen and Tarp, 2003; among others) .
Against this background, the current study aims to examine the impact of bank-based and market-based financial development on economic growth, using data for Australia over the period 1980 to 2012. This study differs fundamentally from most of the previous studies on the finance-growth nexus in a number of ways. Firstly, it splits financial development into bank-and market-based components; and it focuses on the impact of each component on economic growth. Secondly, the study uses the indices of bank-and market-based financial development created from a wide range of bank-and market-based financial development indicators. This ensures that the financial landscape of the study country is captured as accurately as possible, unlike in most other studies where one or two bank-based financial development indicators are used to capture the whole financial system. Thirdly, this study uses the recently developed autoregressive distributed lag (ARDL) bounds approach to cointegration, which is appropriate even when the sample size is too small (see also Odhiambo, 2008) . Finally, contrary to the bulk of the previous studies that have over-relied on cross-sectional data, which may not have adequately addressed country-specific issues, this study uses time-series data analysis methods to address country-specific issues (see also Ghirmay, 2004; Odhiambo, 2009 ).
The study focuses on Australia because the country has not received much individual coverage in terms of the finance-growth nexus research in recent years. Australia also makes an interesting case study, because of its recent visibility as one of the leading economies and its distinguished resilience to the recent global financial crises. Australia has one of the bestdeveloped financial systems in the world. Both the bank-and the market-based financial segments of the financial sector are equally well developed.
At the top of the Australian financial system is the Reserve Bank of Australia, which is the country's central bank. The Reserve Bank of Australia is responsible for monetary policy and related matters; and it ensures that the Australian financial fundamentals are in order (Reserve Bank of Australia, 2013). The Australian banking sector is stable; and its banks are well capitalised, in the context of a sound and effective supervisory environment (Bologna (2010) .
From the market-based financial side, the Australian stock market is made up of three stock exchanges, namely, the Australian Securities Exchange Group, the National Stock Exchange of Australia, and the Asian Pacific Stock Exchange. These stock exchanges were born out of a string of stock exchanges that merged over time. Of the three, the Australian Securities Exchange Group is the biggest.
Like any other financial sector, over the years, the Australian financial sector has undergone a wide range of reforms. According to Perkins (1989) , the financial reform period could be divided into three phases: (i) A fully regulated era, which stretched up to the late 1960s; (ii) a phase of attempted reform during the 1970s; and (iii) a reformed era, which started during the 1980s and onwards. In the banking sector, these reforms concentrated on improving the legal, judiciary, regulatory and supervisory environments, promoting financial liberalisation, rehabilitating the financial infrastructure, restoring bank soundness and improving the financial services for consumer protection. From the stock market side, the reforms focused on addressing the legal, regulatory, judiciary and supervisory aspects of the market, as well as the transformation of the trading environment. The result of these wide-ranging reforms was a well-developed financial sector, which is competitive and globally recognised.
The remainder of the article is set out as follows. The next section provides a review of the related literature. The data, variable description and the model specification are covered in section three. The results are set out and discussed in section four; and some concluding remarks are drawn in section five.
Review of Related Literature
Although the relationship between financial development and economic growth has received widespread attention in the modern history of economics, the conclusions have been far from being conclusive. The finance-growth nexus debate can be traced to the work of Schumpeter (1911) during the early 20 th Century. The thrust of the debate has been whether financial development has any impact on economic growth; and if it has, whether the impact is positive or negative.
To date, overwhelming empirical evidence has been in favour of Schumpeter's (1911) notion that financial development has a positive impact on economic growth. From the bank-based financial development side, Odedokun (1996) , Ahmed and Ansari (1998) , Christopoulos and Tsionas (2004) , Güryay et al., (2007) , Kargbo and Adamu (2009) Besides this strong view that there exists a relationship between financial development (both bank-and market-based) and economic growth, irrespective of whether this relationship is positive or negative, there are some studies, though only a few, that suggest that financial development, whether bank-or market-based, has no impact on economic growth. These studies provide evidence in support of the notion that financial development and economic growth are not related, and that they are two different phenomena that are independent of each other. Such studies include Ram (1999) and Andersen and Tarp (2003) . 
Variable Description
The description of variables used in this study is given in Table 2 . Where 0 is a constant, 1 -5 are respective regression coefficients and ε is the error term.
The ARDL model based on the specified empirical model in equation (i) is expressed as follows:
where: 0 is a constant, 1 -6 and 1 -6 are respective regression coefficients; ∆ is the difference operator; n is the lag length; and μ t is the white noise error term.
The associated ARDL-based error correction model is specified as follows:
Unit Roots, Cointegration and Impact Analysis

Unit Root Tests
The variables are first subjected to unit root tests using Phillips-Perron (PP) unit root test. To cater for possible structural breaks in data, the Perron (1997) unit root test (PPURoot) was also utilised. The detailed results of the unit root tests for all the variables are presented in Table 3 . After being differenced once, the results reported in Table 3 show that all the variables became conclusively stationary. Although the ARDL technique does not require that variables be pre-tested for unit root, the stationarity test gives guidance as to whether or not 12 the ARDL analysis is suitable since it is only applicable for the analysis of variables that are integrated of order zero or one. In this case, all variables are integrated of either order zero or one. As a result, the ARDL bounds testing method can be used in the estimation of the model.
ARDL Bounds-Testing Approach
Cointegration analysis in this study is based on the fairly newly developed ARDL bounds testing approach because of the numerous advantages it offers against other alternative empirical analysis methods. First, the ARDL test has superior small sample properties, when compared to the other conventional methods of testing cointegration (Pesaran and Shin, 1999) . Thus, the ARDL test is suitable even when the sample size is small. Second, the ARDL method employs only a single reduced-form equation, unlike the conventional cointegration methods that estimate the long-run relationships within a context of a system of equations (see also Duasa, 2007) . Third, the technique provides unbiased estimates of the long-run model and valid t statistics even when some of the regressors are endogenous (see also Odhiambo, 2008) . Finally, this technique can be employed regardless of whether the regressors are integrated of the same order or not, as long as they are integrated of order not more than one. Therefore, ARDL approach is considered to be very apt for the analysing of the impact of bank-and market-based financial development on economic growth in this paper. The method has also been increasingly used in recent empirical research.
Bounds F-Test for Cointegration
This section examines the long-run relationship between the variables in the specified model using the ARDL bounds testing approach. First, the order of lags on the first differenced variables in equation (ii) is obtained using either the Akaike Information Criterion or the 13 Schwartz Bayesian Criterion. Finally, a bounds F-test is applied to equation (ii) to establish the existence of a long-run relationship between the variables under study. The results of the bounds F-test are displayed in Table 4 . The results of the ARDL bounds test for cointegration, displayed in Table 4 , show that the calculated F-statistic of 5.760 is higher than the critical values reported by Pesaran et al. (2001) in Table CI (iii) Case III at 1% significance level. Hence, it can be concluded that the variables in the specified empirical model are cointegrated.
Impact Analysis
Since y, BD, MD, IN, SA and TO are cointegrated, the ARDL procedure is used in the estimation of the model. The optimal lag-length for the specified model is determined using the Akaike information criterion (AIC) or the Bayesian information criterion (BIC). The optimal lag-length selected based on BIC is ARDL(1,1,0,1,0,0). The BIC-based model was chosen because it was more parsimonious than AIC-based model. The long-run and shortrun results of the selected model are reported in Notes: *, ** and *** denote stationarity at 10%, 5% and 1% significance levels respectively; ∆=first difference operator.
The empirical results reported in Table 5 reveal that in Australia, the impact of bank-based financial development on economic growth is time variant. While it is positive in the short run, it is negative in the long run. The positive impact is confirmed by the bank-based financial development coefficient in Panel 2 that is positive and statistically significant, as expected; while the negative impact is supported by the bank-based financial development coefficient in Panel 1 that is statistically significant but negative. Although the long-run bank-based financial development coefficient for Australia has an unexpected sign, it is not unique to this study alone. Several other studies have shown evidence of negative association between the two (see also De Gregorio and Guidotti, 1995; Adu et al., 2013) .
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Results displayed in Table 5 further show that market-based financial development has no significant impact on economic growth in Australia, irrespective of whether the model is estimated in the long run or in the short run. This is confirmed by the coefficient of marketbased financial development in Panels 1 and 2, that is insignificant. Thus from these results, it can be concluded that in Australia, it is bank-based financial development, rather than market-based financial development that propels the real sector.
Other results reveal that in Australia, savings have a positive impact on economic growth, both in the long run and in the short run. However, the long-run and short-run coefficients of investment and trade openness have been found to be insignificant. The results also reveal that the coefficient of ECM (-1) is negative and statistically significant as expected.
The regression of the underlying ARDL model fits well as indicated by an R-squared of 81.5%. Results of the diagnostic tests performed for serial correlation, functional form, normality and heteroscedasticity, displayed in 
Concluding Remarks
This paper has examined the impact of bank-and market-based financial development on economic growth in Australia -during the period 1980 to 2012, using the ARDL bounds testing approach. Unlike some previous studies, the paper has used bank-based and marketbased financial development indices to measure the level of bank-based and market-based financial development. These indices were constructed using the method of the meansremoved average. The empirical results show that in Australia, bank-based financial development has a positive impact on economic growth, but only in the short run. However, market-based financial development has no significant impact on economic growth, regardless of whether the regression analysis is conducted in the short run or in the long run.
These results imply that in Australia, it is of paramount importance to concentrate more on the pro-banking sector policies, at least in the short run, in order to stimulate growth.
